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We investigated the 15-item Geriatric Depression Scale (GDS-15) in terms of its 
factors; reproducibility; and relation to activities of daily living, social factors, medical 
conditions, and quality of life among community-dwelling elderly people in Japan.  
The study population consisted of 736 community-dwelling elderly participants aged 
65 years or older. Exploratory factor analysis of the data and correlation coefficients 
between the factors and activities of daily living, quality of life, social factors, and 
medical condition were calculated in consecutive two years. The reproducibility of the 
results was also evaluated. As the result, GDS-15 had 3 reproducible factors specified 
as follows: factor I, “energy loss and pessimistic outlook”; factor II, “positive mental 
status (reversed)”; and factor III, “empty feeling.” Factor I showed greater correlation 
with quality of life, factor II correlated more with activities of daily living, and factor III 
correlated more with subjective cognitive function. These results suggest the GDS-15 
can be used as a tool for assessing the functional ability and quality of life as well as 
depressive mood. 
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  Depressive mood is a multifaceted phenomenon involving loss of hope, 
satisfaction, energy, and interest. It is often accompanied by feelings of boredom, 
worthlessness, helplessness, and a loss of interest in activities. Many questionnaires 
have been developed to identify pathological depressive mood. Most of these 
questionnaires identify depressive mood using a sum of the reported symptoms. 
However, individual symptoms have been shown to have different qualities. Studies 
analyzing the Center for Epidemiologic Studies Depression Scale indicate that the 
loss of a positive affect does not always indicate equal negative affects1, 2. Studies on 
the 15-itemGeriatric Depression Scale (GDS-15) reveal that positive psychological 
affects, specifically the satisfaction with life, happiness, and energy may have a 
favorable effect on the maintenance of functional ability, regardless of the negative 
affects3. The diagnostic criteria of major depression also considered the different 
quality of symptoms such as those observed in the melancholic feature seen in 
patients suffering from major depression.4 Accordingly, the factors attributing to 
depressive mood in questionnaires are as important as the simple summation of 
symptoms. 
 The GDS-15 is a self-administered depression questionnaire for elderly 
people, which omits the non-specific physical symptoms that frequently occur among 
elderly populations.5 The factor structure of the GDS-15 and its relation to functional 
disability has been investigated in previous studies; however, these studies have 
critical limitations.  
Firstly, most of the studies6-9 did not confirm the reproducibility of the factor 
structure, with the number of reported factors differing from 2 to 9. Meta-analysis 
demonstrated that 4 factor structures were observed in all samples; however, the 
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number of factors ranged from 4 to 6, and the items composing the factors were 
different based on the language of the GDS-15.10 This implies that the factors 
presented in these studies lack reproducibility. Further, some of the aforementioned 
studies performed confirmatory analyses, which can assess the goodness-of-fit, but 
not the reproducibility of these factors.  
Second, to our knowledge, although there are 2 studies on the relationship 
between the factors of the GDS-15 and functional disabilities, including the basic 
activities of daily living (ADL) and instrumental activities of daily living (IADL)11, 12, there 
are no studies on the relationship between the quality of life (QOL) and the factors of 
the GDS-15, which should represent the true outcome regarding the depression 
scale. 
 The aim of this study is to investigate the reproducibility of the factor structure 
of the GDS-15 and to show its relation to health-related variables including QOL and 




The study was conducted in 2005–2006, and the study population consisted 
of 736 community-dwelling elderly participants aged 65 years or older (M:F = 
406:330, mean age [SD] = 74.3 [6.6]) living in Tosa (town), Japan. Health 
questionnaires were distributed by the local government and returned by mail. 
T town is situated in the central region of Shikoku, which is the smallest and 
least populous of Japan’s 4 main islands. Its primary industries are agriculture and 
forestry. During the study period, the town had a population of 4,851, with 1,822 
(37.6%) residents aged 65 years or older.  
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Participants included in the study were those who answered the GDS-15 
without omissions in the consecutive years; participants with omissions in one or both 
years (53%) were excluded from the study. Figure 1 illustrates the participant 
selection procedure.  
 
2.2. Instrument 
2.2.1. Geriatric Depression Scale-15  
The GDS-15 is a validated depression scale comprising 15 items. It was 
developed to exclude the effects of non-specific somatic symptoms such as anorexia 
and insomnia, which are frequently observed among elderly populations.5, 13 Each item 
can have 2 answers, i.e., yes or no; the highest possible score is 15, which indicates 
the most severe depressive state. Using a cut-point of 5 or more, the GDS-15 has a 
sensitivity of 97% and a specificity of 95%, compared with the results of structured 
clinical interviews for the determination of depression.14 
 
2.2.2. Activities of daily living  
Each subject rated his or her independence with respect to 7 items 
corresponding to basic activities of daily living (BADL). Specifically, these items were 
as follows: walking, ascending and descending stairs, feeding, dressing, going to the 
toilet, bathing, and grooming. Each BADL item was evaluated based on 4 levels of 
competence: 3, completely independent; 2, requiring some assistance; 1, requiring 
much assistance; 0, completely dependent. The scores for the 7 BADL were summed 
to a total score (0–21).15 
 For advanced ADLs, the Tokyo Metropolitan Institute of Gerontology Index of 
Competence rating scale (0–13) was used to measure competence.16, 17 This scale 
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quantifies instrumental self-maintenance (0–5), intellectual activity (0–4), and social 
roles (0–4). This assessment consists of a 13-item index including 3 sublevels of 
competence16, 17: (i) instrumental ADL (5 items: the ability to use public transport, buy 
daily necessities, prepare a meal, pay bills, and handle banking matters; each rated 
as “yes” or “no”); (ii) intellectual activities (4 items: the ability to complete forms, read 
newspapers, read books or magazines, and show interest in television programs or 
news articles on health-related matters; each rated as “yes” or “no”); and (iii) social 
roles (4 items: the ability to visit friends, give advice to relatives and friends in 
confidence, visit someone at the hospital, and initiate conversation with younger 
people; each rated as “yes” or “no”).  
 
2.2.3. Cognitive function 
 Cognitive function was subjectively assessed and ranked using an 8-level 
scale developed for the Nursing Care Insurance Program by the Japanese Ministry of 
Health, Labor and Welfare. The scale is ranked as follows: 0, having no cognitive 
impairment; 1, having slight cognitive impairment but being independent without help 
in daily life; 2, having mild cognitive impairment but being independent with 
someone’s attention, which is seen mainly outside the house; 3, having mild cognitive 
impairment but being independent with someone’s attention, which is seen also in the 
house; 4, having cognitive impairment and requiring care, which is seen mainly during 
the day; 5, having cognitive impairment and requiring care, which is seen mainly at 
night; 6, having cognitive impairment and requiring continuous care; 7, having 
cognitive impairment with severe behavior disorder requiring medical care.18 
Participants ranked as 0 and 1 were considered to be independent with respect to 




2.2.4. Socio-demographic information 
Socio-demographic variables including age, sex, years of education, loss of 
partner, and living alone, which are known to be risk factors for the development of 
major depression, were assessed.19, 20 
 
2.3. Analysis 
Statistical analysis was performed using IBM SPSS ver. 20.0 (IBM Inc., 
Armonk, NY). Exploratory factor analysis using the maximum likelihood analysis with 
varimax rotation was conducted on the 15 items of the GDS-15. Items with a factor 
loading of 0.3 or greater were considered to contribute to the factor. If there were 
items with multiple loadings of 0.3 or greater, the factor with the greatest loading score 
was considered to be contributed by the items. Correlation coefficients were 
calculated using Pearson’s method and Spearman’s method for parametric and 




 Table 1 shows the basic socio-demographic characteristics of the participants. 
In 2005, the mean age (SD) of the participants was 74.3 (6.6) years, and the 
percentage of male participants in Tosa (town) was 55.2% (n = 736). The mean BADL 
score (SD) was 20.1 (2.8), indicating that the participant group was almost entirely 
independent. 
 Table 2 shows the results of factor analysis in Tosa (town) during 2005 and 
2006. A maximum likelihood analysis was conducted on the 15 items with varimax 
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rotation for the respective data in 2 samples. The Kaiser-Meyer-Olkin measure 
verified the sampling adequacy for the analysis (KMO = 0.91 and 0.92 for T town 2005 
and T town 2006, respectively), and all KMO values for individual items were greater 
than 0.5. Bartlett’s test of sphericity (χ2(105) = 3303.81, χ2(105) = 4178.14 for T town 
2005 and T town 2006, respectively, p < 0.001), revealed that correlations between 
items were sufficiently large for maximum likelihood analysis. Three factors had 
eigenvalues larger than Kaiser’s criterion of 1 in each data, and in combination, they 
explained 40.4% and 40.4% of the variance (T town 2005 and T town 2006, 
respectively). Table 3 summarizes the items reproduced in consecutive years. Factor I 
comprised 7 items: “prefers to stay at home”; “feels full of energy (reversed)”; “is afraid 
that something bad will happen”; “believes that most people are better off”; “has 
dropped activities or interests”; “often feels helpless”; “has problems with memory.” 
Factor II comprised 4 items: “satisfied with life (reversed)”; “in good spirits (reversed)”; 
“happy most of the time (reversed)”; and “feels wonderful to be alive now (reversed).” 
Factor III comprised 3 items: “life feels empty,” “often gets bored,” and “feels present 
self is worthless.” The item “situation is hopeless” was loaded differently in the 
consecutive years.  
 Table 4 shows the correlation between factors and variables for consecutive 
years. The correlation between factors and socio-demographic variables, and 
between past and present illness were weak. Almost all the factors correlated 
significantly and moderately with the QOL; however, the correlations between factor II 
and relationships with family and friends were weak.  
 
4. Discussion 
There have been 4 studies on factors of the GDS-15 in Japan.11, 12, 21, 22 
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However, their results were inconsistent, with the reported factors ranging from 2 to 4. 
Some of these studies evaluated the association between the factors and functional 
disability, but none of them evaluated the reproducibility of the factors. Other studies 
on the factor structure of the GDS-15 conducted outside Japan did not investigate its 
reproducibility, although some studies did perform confirmatory factor analysis, which 
only showed goodness-of-fit. To the best of our knowledge, this is the first study 
showing the reproducibility of the factor structure of GDS-15 and its relation to the 
QOL. 
The present study, conducted over 2 consecutive years revealed that the 
GDS-15 in Japan had 3 replicable factors. Factor I could be defined as “energy loss 
and pessimistic outlook,” factor II as “positive mental status (reversed),” and factor III 
as “empty feeling.” 
The factor “energy loss and pessimistic outlook” correlated with the QOL more 
than other factors. Further, this factor was moderately correlated with all items of QOL, 
but the relation with subjective happiness was relatively higher than that with other 
QOL. Items composing the factor “energy loss and pessimistic outlook” should be 
considered when the focus of evaluation is on the QOL. Especially, as the items 
“prefers to stay at home,” “has dropped activities or interests,” and “has problems with 
memory” can be objectively observed, these questions may be useful in clinical 
practice or community screening.  
The factor “positive mental status” also correlated with the QOL, but it seems 
to reflect ADLs more than the QOL. In fact, a study showed that the unimpaired 
positive items of the GDS-15 had a favorable effect on the maintenance of functional 
ability expressed as BADL.3 Another study11 also indicated that positive mental status 
correlated with BADL yielding a correlation coefficient of −0.37. Our results support 
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these findings, but they showed that advanced ADL such as IADL, intellectual 
activities, and social roles seem to be related more to this factor than to BADL. Further 
research is required on the predictive value of “positive mental health” against 
advanced ADLs. The status of ADLs may be inferred by referring items composing 
this factor. 
Most of the correlations between the “empty feeling” factor and the variables 
investigated in this study were weaker than the correlation with other factors. Only the 
correlation with independence in subjective cognitive function was stronger for this 
factor than for the other factors. Interestingly, the factor containing the item “problems 
with memory” had a weak correlation with independence in subjective cognitive 
function. One possible explanation is that substantial cognitive impairment may be 
expressed indirectly in Japan. It is said that depression tends to be denied or 
expressed somatically in China.23 This result may be applied to the expression of 
cognitive function in Japan. As impaired subjective cognitive function could be 
expressed as an “empty feeling,” we should be mindful of memory function if 
complaints about an “empty feeling” are observed and vice versa.  
This study is limited in that objective functional variables were not included. 
However, previous research involving patients with parkinsonism revealed that the 
patients accurately self-reported their disability, even in the presence of depression 
and cognitive impairment.24 Considering this, our results are not misdirected. Another 
limitation is that investigated variables showed moderate correlation with factors at the 
most. The present study does not fully explain the meaning of each factor; further 
study with more variables may be required. 
In conclusion, our study revealed that GDS-15 consisted of 3 reproducible 
factors. The correlation between factors and variables were different; 1 factor showed 
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more correlation with the QOL, another factor correlated more with the ADLs, and the 
last factor correlated more with the subjective cognitive function. These results 
suggest that the GDS-15 can be used as a tool for assessing functional ability and 
QOL as well as depressive mood. 
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Figure 1. Participant selection and determination during 2005–2006 
 
Population aged 65 years or more in T town 
N = 1,822 
Number of questionnaires distributed 
N = 1,672 
Number of questionnaires answered 
N = 1,581 
People who answered the GDS-15 completely 
 in 2005 and 2006 
N = 736 
Table1. Basic demography, mental state, quality of life, activities of daily living, 
and medical conditions.  
 T town 2005 (n = 736) 
Age, mean (SD) 74.3 (6.6) 
Male, % 55.2 
Loss of partner, % 28.4 
Living alone, % 12.8 
Depressive mood and cognitive function  
GDS-15 score, mean (SD) 4.7 (3.9) 
Independence in subjective memory function, % 96.0  
VAS QOLs (0–100), mean (SD)  
 Family relationship 79.1 (20.2) 
 Friend relationship 75.7 (21.0) 
 Financial satisfaction 55.4 (24.4) 
 Subjective health 59.4 (22.2) 
 Subjective happiness 66.2 (22.1) 
ADLs  
Basic ADL (0–21), mean (SD) 20.1 (2.8) 
Instrumental ADL (0–5), mean (SD) 4.4 (1.3) 
Intellectual activity (0–4), mean (SD) 3.1 (1.1) 
Social role (0–4), mean (SD) 3.2 (1.2) 
Past and present illness, %  
Diabetes mellitus 8.4 
Hypertension 56.9  
Stroke 9.5 
Cardiovascular disease 11.2 
Osteoarthritis 24.9 
GDS-15: 15-item Geriatric Depression Scale 
VAS: Visual Analogue Scale 
ADL: Activities of Daily Living 
 
Table 2. Factor analysis of 15-item Geriatric Depression Scale in T town 
between 2005 and 2006 
  2005  2006 
Item   I II III   I II III 
1 Satisfied with life (reversed) .31 .66 .22  .30 .69 .19 
2 Dropped activities, interest .53 .17 .18  .63 .18 .19 
3 Life is empty .36 .28 .52  .35 .33 .48 
4 Often bored .28 .17 .55  .23 .13 .58 
5 In good spirits (reversed) .05 .35 .25  .04 .36 .30 
6 Afraid something bad will happen .53 .24 .21  .49 .25 .24 
7 Happy most of the time (reversed) .21 .39 .14  .26 .72 .11 
8 Often feel helpless .63 .12 .16  .64 .18 .24 
9 Prefer to stay at home .39 −.01 .20  .39 .07 .24 
10 Problems with memory .43 .09 .16  .32 .08 .27 
11 Wonderful to be alive now (reversed) .19 .53 .53  .21 .55 .31 
12 Feel worthless .30 .25 .65  .25 .34 .58 
13 Feel full of energy (reversed) .47 .27 .07  .47 .25 .03 
14 Situation is hopeless .51 .28 .39  .41 .33 .45 
15 Most people are better off than you .42 .27 .15  .39 .34 .24 
Eigenvalues 2.4 1.9 1.7  2.3 2.1 1.7 
Proportion of variance explained 16.3 12.5 11.6  15.2 14.0 11.2 
Method of factor extraction: maximum likelihood solution  
Rotation method: varimax rotation 
Values in italics and boldface indicate the items composing the factor.  
     
Table 3. Summary of the reproduced factors of the 15-item Geriatric Depression 
Scale in Tosa for 2 consecutive years 
Factor Tosa 
I 
Prefer to stay at home 
Feel full of energy (reversed) 
Afraid something bad will happen 
Most people are better off than you 
Dropped activities, interest 
Often feel helpless 
Problems with memory 
II 
Satisfied with life (reversed) 
In good spirits (reversed) 
Happy most of the time (reversed) 
Wonderful to be alive now (reversed) 
III 
Your life is empty 
Often get bored 
Feel pretty worthless 
Unstable Situation is hopeless 
Factor names correspond to those in Table 2.  
Table 4. Correlation between factors of GDS-15, socio-demographic variables, 
ADLs, medical history and QOLs in Tosa (town) for consecutive years 
 2005  2006 
  I II III   I II III 
Age .052 .22** .26**  .045 .19** .22** 
Loss of partner .036 -.011 -.031  .067 .10** .078* 
Living alone .093** .091* .090**  .094** .14*** .15*** 
Basic ADL -.25*** -.33*** -.33***  -.25*** -.35*** -.37*** 
Instrumental ADL -.27*** -.34*** -.28***  -.27*** -.35*** -.19*** 
Intellectual activities -.30*** -.33*** -.24***  -.34*** -.37*** -.25*** 
Social role -.34*** -.36*** -.31***  -.30*** -.35*** -.24*** 
Independence in cognitive function -.24*** -.29*** -.32***  -.24*** -.27*** -.37*** 
Hypertension .049 .079* .052  .040 .071* .077* 
Stroke .16** .12** .15**  .15*** .20*** .16*** 
Osteoarthritis .14*** .12** .17***  .12*** .13*** .14*** 
Subjective health -.40*** -.39*** -.47***  -.42*** -.37*** -.52*** 
Family relationship -.34*** -.27*** -.35***  -.33*** -.25*** -.29*** 
Friend relationship -.37*** -.32*** -.37***  -.33*** -.25*** -.29*** 
Financial satisfaction -.43*** -.28*** -.39***  -.39*** -.33*** -.36*** 
Subjective happiness -.52*** -.39*** -.47***   -.53*** -.37*** -.43*** 
Pearson’s r and Spearman’s r were calculated for correlations of categorical and 
continuous variables, respectively. Factor names correspond to Table 2. * p < 
0.05, ** p < 0.005, *** p < 0.001 
 
